Introduction {#Sec1}
============

High blood pressure is defined as a systolic blood pressure at or above 140 mmHg and/or a diastolic blood pressure at or above 90 mmHg. High blood pressure causes the heart to have to work harder to push blood throughout the body \[[@CR1], [@CR2]\].

Globally, nearly one billion adults had hypertension in 2000 and this is estimated to increase to 1.56 billion by 2025. The prevalence of hypertension is rapidly increasing in developing countries and is a major leading cause of death and disability \[[@CR2]\]. Globally, 13% of premature deaths occur in developing and developed countries due to hypertension. Today mean blood pressure has been high in many African countries and some European countries \[[@CR3], [@CR4]\]. In Africa, hypertension (HTN) is the leading cause of heart failure. Globally, hypertension is responsible for more than half of deaths from stroke \[[@CR5]\].

Hypertension is a global public health issue currently. Globally, 40% adults were hypertensive with great regional and residence variations. Similarly, 46% adults in Africa were hypertensive \[[@CR6], [@CR7]\]. It contributes to the burden of heart disease, stroke, kidney failure and premature mortality and disability. From cardiovascular disorders, complications of hypertension account for 9.4 million deaths worldwide every year. Hypertension is responsible for at least 45% of deaths due to heart disease and 51% of deaths due to stroke. It is mostly detected incidentally when they are admitted to hospitals \[[@CR8], [@CR9]\].

There are risk factors that increase the chances of developing high blood pressure. Of which, Smoking, Diabetes, Being obese or overweight, high cholesterol, unhealthy diet and physical inactivity can be controlled. However, history of high blood pressure, ethnicity, age and gender cannot be modified \[[@CR10]\].

In Ethiopia, the prevalence of hypertension is increasing and most of the cases do not know whether they are hypertensive or not before they are hospitalized. Even though studies were done in Ethiopia, there is no documented research done in the study area. Therefore the aim of this study was to assess the prevalence and associated factors of hypertension in Debre Markos town.

Main texts {#Sec2}
==========

Study design, setting and periods {#Sec3}
---------------------------------

A community based cross sectional study design was conducted at Debre Markos town. Debre Markos town had a total population of 107,129 of which 55,707 were females (52%) and 51,422 were males (48%). It is located 299 km North West from Addis Ababa and had seven administrative units (Kebeles), three health centers and 3 health posts (26). The study was conducted from February up to March, 2018.

Participants {#Sec4}
------------

All adults in Debre Markos town were the source population and permanent resident adults older than 18 years old in three Debre Markos town Kebeles were included while pregnant female adults and bed ridden patients were excluded.

Sample size determination and procedure {#Sec5}
---------------------------------------

The sample size determination for first objective was based on the prevalence of hypertension among adults (25%) which was taken from the study conducted in Bahir Dar in 2015 \[[@CR11]\], with 95% confidence interval and 5% degree of freedom. The sample size was determined by using single population proportion formula and by adding 10% non-response rate and with design effect of 1.5, the final sample size was 477.

A multistage systematic random sampling technique was used to select the required sample households. From seven Kebeles, 3 Kebeles were selected by lottery method. The sample size was allocated proportionally for each selected Kebeles. The households were selected by using systematic random sampling techniques using a K value of 11. The first household was selected by using the lottery method. Finally, if there were two and above study units within the household, the lottery method was used to select the participants.

Study variables {#Sec6}
---------------

Hypertension was the dependent variable and it's defined as a systolic blood pressure at or above 140 mmHg and/or a diastolic blood pressure at or above 90 mm Hg and known hypertensive cases taken from adults' age ≥ 18 years. Socio-demographic characteristics: Age, sex, educational status, occupational status, income, ethnicity and religion; Behavioral factors: Alcohol consumption, Cigarette, smoking, chewing chat, and physical exercise, drinking coffee, salt consumption, and animal source fat consumption; Other factors: diabetes mellitus, weight, height, body mass index, family history of hypertension were the independent variables that were used to explain the dependent variable.

Data collection procedures {#Sec7}
--------------------------

Data were collected using a pretested and structured interviewer administered questionnaire. The questionnaire was prepared in English and translated to Amharic, then back translate to English to check the consistency. The questionnaire was adapted from a WHO STEPWISE survey for developing countries and from different literatures \[[@CR12]\]. Blood pressure (BP) was measured using a manual sphygmomanometer with participants taking rest before measuring. Portable weight and height measuring scales (PRESTIGE measuring instruments) were used to measure the weight and height of adults who were included in the study by following the standard procedures of weight measurements. The weighing scales were checked and adjusted at zero level between each measurement and the instrument was calibrated daily by known object. Height was measured by following the standard procedures. Two BP measurements were taken for elevated pressures to check the variation and it was taken the average measurement. To assure the data quality, training regarding the study objectives and data collection process was given for data collectors and supervisor for 1 days. Additionally, Pretest was conducted in Dejen town by taking 5% of the total sample size and intensive supervision was done by supervisor and principal investigators throughout the data collection period. Participants who drank caffeine, chat chewers and smokers were made stay for 30 min before BP measurement.

Data processing and analysis {#Sec8}
----------------------------

The collected data were entered to Epi Data version 4.2 and exported to SPSS version 25 for analysis. Descriptive statistics like, frequency and SD were calculated. Binary logistic regression was fitted. Both the bi-variable and multivariable logistic regression analyses were performed to assess the association between dependent and independent variables. Independent variables that showed P \< 0.2 at 95% CI in the bivariate logistic regression analysis were included in the multivariable analysis. Finally, variables that showed P \< 0.05, with 95% CI were considered statistically significant factors for hypertension.

Results {#Sec9}
=======

Socio-demographic characteristics of the respondents {#Sec10}
----------------------------------------------------

A total of 456 adult individuals were participated with the response rate of 95.6%. Of the total, 248 (54.4%) were female participants. Most of the respondents were married (76.3%) while 13 (2.9%) of the respondents were having first degree and above educational level. Almost 97% of the respondents were orthodox religion followers and 40.4% were merchants. The mean age of the respondents was 43.69 ± 14 SD. The majority of the study participants were within age greater than 50 years (Table [1](#Tab1){ref-type="table"}).Table 1Socio-demographic characteristics of adults in Debre Markos town, North West Ethiopia, 2018VariablesCategoryFrequency%Age≤ 30 years12427.231--40 years11124.341--50 years9120.0\> 50 years13071.5SexMale20845.6Female24854.4Marital statusSingle4710.3Married34876.3Widowed296.4Divorced327.0Educational status of respondentCannot read and write9220.2Can read and write11024.1Grade 1--815032.9Grade 9--12388.3Certificates and above6614.5Religion of respondentsOrthodox44296.9Muslim143.1Ethnicity of respondentsAmhara44998.5Oromo61.3Tigray10.2Occupational statusEmployed12727.9Merchant18440.4Housewife5211.4Student112.4Others8218.0

Nutritional status of the respondents {#Sec11}
-------------------------------------

From the study participants, 297 (65.1%) were having normal weight while 13.4% have a BMI less than 18.5 kg/m^2^. But 98 (21.5%) of the participants had BMI ≥ 25 kg/m^2^.

Blood pressure status of the respondents {#Sec12}
----------------------------------------

The overall prevalence of hypertension was 12.5% and 1.5% were known hypertensive cases. The prevalence of hypertension among female was 18%, while 35% of hypertensive adults had a family history of HTN.

Dietary and behavioral characteristics of the respondents {#Sec13}
---------------------------------------------------------

From 456 study participants, 313 (68.6%) were drink alcohol, 6 (1.3%) were chat chewers, 4 (0.9%) were known diabetics and 34 (7.5%) had a history of hypertension (Table [2](#Tab2){ref-type="table"}).Table 2Dietary and behavioral characteristics of respondents among adults in Debre Markos town, 2018VariablesCategoryFrequency %Drinking alcoholsYes31368.6No14331.4SmokingYes20.4No45499.6Chewing chatYes61.3No45098.7Doing physical exerciseYes112.4No44597.6Diabetic patientYes40.9No45299.1Eating red meatYes36780.5No8919.5Consuming animal source fatYes6414No39286Drinking coffeeYes14030.7No31669.3Family history of hypertensionYes347.5No42292.5Known hypertensive patients currentlyYes71.5No44998.5Excessive salt consumptionYes7716.9No37983.1

Factors associated with hypertension {#Sec14}
------------------------------------

The multivariable analysis showed that those participants who had an age greater than 50 years were 3.31 times more likely to develop hypertension (AOR 3.31, CI 1.00, 10.99), Being female was 3.8 times more likely to develop hypertension (AOR 3.78, CI 1.56, 9.15). Animal source fat consumption were almost nine times more likely to develop hypertension when compared with those who did not consume animal source fats (AOR 6.28, CI 2.63, 14.99). Alcohol consumers were 3.17 times more likely to develop hypertension than the counterparts (AOR 3.17, CI 1.128, 8.995). Additionally overweight, excess salt consumption history and family history of hypertension were also increasing the risk of hypertension (Table [3](#Tab3){ref-type="table"}).Table 3Factors associated with hypertension among adults in Debre Markos town, North West Ethiopia, 2018VariableBlood pressure readingCOR at 95% CIAOR at 95% CIP value≥ 140/90 mmhg\< 140/90 mmhgSex Male12 (5.8%)196 (94.2%)11\< 0.01 Female45 (18.1%)203 (81.9%)3.61 (1.86,7.05)3.783 (1.565, 9.147)Age (years) ≤ 307 (5.6%)117 (94.4%)11 31--4011 (9.9%)100 (90.1%)1.84 (0.687, 4.921)1.54 (.392, 6.025) 41--509 (9.9%)82 (90.1%)1.834 (0.657, 5.125)1.85 (0.472, 7.243) \> 5030 (23.1)100 (76.9%)5.014 (2.11, 11.91)3.31 (1.00, 10.99)\< 0.05Alcohol drinking Yes48 (15.3%)265 (84.7%)2.7 (1.285,5.662)3.186 (1.128, 8.995)\< 0.05 No9 (6.3%)134 (93.7%)11Animal source fat consumption Yes27 (42.2%)37 (57.8%)8.8 (4.74,16.37)6.282 (2.63, 14.99)\< 0.001 No30 (7.7%)362 (92.3%)11Family history of HTN Yes26 (35.1%)48 (64.9%)6.13 (3.34,11.20)4.88 (1.985, 12.015)\< 0.01 No31 (8.1%)351 (91.9%)11BMI \< 2523 (6.4%)335 (93.6%)11 ≥ 2534 (34.7%)64 (65.3%)7.73 (4.28,13.99)4.70 (1.99,11.065)\< 0.001Excess salt consumption Yes35 (45.5%)42 (54.5%)13.52 (7.26,25.18)6.492 (2.83,14.896)\< 0.001 No22 (5.8%)357 (94.2%)11

Discussion {#Sec15}
==========

This study showed that the prevalence of hypertension among adults was 12.5%, which was in line with a study conducted in Kenya, Nairobi (13%), southern Ethiopia (13.2%) \[[@CR13]\]. But it was lower than the study done in Gondar (28.3%), Addis Ababa, Ethiopia (30%), Jimma, Ethiopia (21.3%), Bahirdar, Ethiopia (25%), Uganda (26.4%), Zambia (32.3%) and Kenya (22.8%) \[[@CR9], [@CR11], [@CR13]--[@CR16]\]. This variation might be due to the difference in the study area, study population and socio demographic status of the study participants.

The odds of developing hypertension among females were four times more likely than when compared with those who were males. This might be due to females are more prone to accumulation of fat tissue than males because females have fat mass than lean mass \[[@CR17], [@CR18]\]. This was different from the study conducted in Northwest Ethiopia and southern Ethiopia, which males were a higher at risk than females.

The odds of having hypertension among who consumed animal fat source foods was six times more likely than who did not consume animal source fat. This was due to the fact that those foods which contain animal fat source foods have saturated fats, which leads excess accumulation of fat in the blood vessels, and it leads to atherosclerosis. Additionally, saturated fat obtained commonly found from animals, is the risk of cardiovascular disorders \[[@CR19]\].

The odds of having hypertension among older age (age greater than 50) were three times more likely to be hypertensive. This study was in line with the study conducted at North West Ethiopia and Addis Ababa \[[@CR11], [@CR18], [@CR20], [@CR21]\]. This might be due to relatively older age could be probably affected by non-communicable diseases including hypertension.

The odds of developing hypertension among those who consumed excessive salt was six times more likely when compared to counterparts. This was in line with the study conducted in southern Ethiopia and northwest Ethiopia \[[@CR11], [@CR18]\]. This is due to the fact that, salt increases the risk of hypertension and fluid retention \[[@CR22]\].

The odds of developing hypertension among those who had a family history of hypertension were five times more likely when compared with counterparts. This was supported by the study conducted in different parts of Ethiopia \[[@CR8], [@CR9], [@CR18]\]. Additionally, the odds of developing hypertension among those who were overweight was almost five times more risk than counterparts. This finding was in line with the studies conducted in Southern Ethiopia \[[@CR8], [@CR18], [@CR23], [@CR24]\]. This occurs due to the fact that as BMI levels increases the risk of chronic diseases increases. Increased level of BMI indicates the accumulation of fat tissue.

The odds of developing hypertension among those who drank alcohol was three times prone to hypertension than their counterparts. This finding was supported by other research findings alcohol consumption is a risk factor for hypertension \[[@CR20], [@CR25], [@CR26]\]. This might be due to alcohol consumption is associated with cardiovascular diseases including hypertension.

This study revealed that hypertension is the public problem in Debre Markos town. Hypertension was significantly associated with sex, consumption of animal source fat, excess salt utilization, family history of hypertension, age, alcohol consumption, and overweight. Therefore, health care managers and health care providers should focus on the above modifiable risk factors to reduce the prevalence of hypertension.

Limitation of the study {#Sec16}
=======================

Inability of performing biochemical tests was the limitation of this study. Due to cross sectional nature of the study, difficult to see the real cause effect relationship. Additionally, there might be the presence of misclassification bias due to self-report of some variables.
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